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pronounced increase a f te r  8 weeks when the 
concentration o f ureide was dec lin ing .
In another f ie ld  experiment a t ICRISAT, 
f iv e  pigeonpea c u lt iv a rs  were grown in an 
A l f is o l ,  and the ureide and amino acid + amide 
n itrogen were determined. The ureide f lu x  
from roots increased up to  the la s t  harvest at 
90 days, and fo llowed reasonably w e ll the 
nitrogenase a c t iv i t y .  The ureides, a lla n to in , 
and a lla n to ic  acid were the major nitrogenous 
compounds in  the sap. There appear to  be d i f ­
ferences between c u lt iv a rs  in  the amount o f 
ureides and amino + amide N in  the sap. There 
was a close re la tio n s h ip  between the ureide 
content, p a r t ic u la r ly  o f  the xylem exudate, 
and the nodulation sta tus o f the p lan t. 
However, there is  always an appreciable amount 
o f amide and amino acid  N present in  the xylem 
exudate and i t  is  the source o f  th is  N th a t 
w i l l  determine the usefulness o f xylem 
exudate ana lys is as a measure o f N2 - f ix a t io n . 
The amide and amino N could come e ith e r  from 
f ix a t io n  o r v ia  n it ra te  reductase a c t iv i t y  in  
the roo ts . I f  n it ra te  is  not reduced in  the 
roots to  any s ig n if ic a n t degree, then the 
to ta l reduced N, i . e . ,  ureide plus amino and 
amide N, would be derived from n itrogen f ix a ­
t io n ,  and the amount o f  n it ra te  would re f le c t  
the uptake from s o il N. I f ,  however, appre­
c iab le  N0 3~reductase a c t iv i t y  occurs in  the 
roo ts o f pigeonpeas, the re la tio n s h ip  between 
f ix a t io n  and a llant'd fn” in” _th"e” s'a'p'"fs~Te‘s"s" 
re lia b le .
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Grain Quality/Biochemistry
Pigeonpea Grain Quality Investigated  
at ICRISAT
From the u t i l iz a t io n  p o in t o f view, the grain 
q u a lity  o f  pigeonpea is  im portant. I t  has 
several components, inc lud ing  n u tr it io n a l 
q u a li ty ,  a n t in u tr it io n a l fa c to rs , d ig e s t ib i­
l i t y  and b io a v a ila b i l i ty  o f n u tr ie n ts ,  cookinjf 
q u a lity ,  consumer a c c e p ta b ility , and storage 
s ta b i l i t y .
We have standardized a method fo r  the deter- 
m ination o f  p ro te in  and have analysed over 
20,000 samples cons is ting  o f germplasm acces­
sions and breeding m a te ria l. The range in  the 
p ro te in  content in  dhal (decortica ted  s p l i t  
seed) was from 15.1 to  31.5% w ith  a mean pro­
te in  content o f  23.2%. Some o f the species 
o f  Atylosia , a re la ted  genus, were found to 
have h ig h e r p ro te in  le v e ls , and in te rgeneric  
lin e s  from crosses o f T-21 and Atylosia  spe­
cies showed th a t a few lin e s  had more than 
30% p ro te in .
M ethionine, cys tin e , and tryptophan are the 
im portant amino acids th a t are d e fic ie n t in  
gra in legumes. Accurate ana lys is o f these 
amino acids requires ted ious,"“c a re fu l, and 
expensive procedures, and analyses o f  large 
numbers o f  samples invo lve  a g reat deal o f 
time and e f fo r t .  Attempts are the re fo re  
being made to  check the s u i t a b i l i t y  o f rapid 
c o lo r im e tr ic  procedures fo r  the estim ation  of 
these amino acids.
Although pigeonpea has lower leve ls  o f tryp­
s in  and chymotrypsin in h ib i to r  a c t iv i t ie s ,  as 
compared w ith  soybeans, some o f  the w ild  re la ­
t iv e s  o f  pigeonpea have been, found to  contain 
h igher concentrations o f  these in h ib ito rs .  
Some o f  the a n t in u tr it io n a l constituen ts  are 
reported to  be destroyed on cooking. However, 
these fac to rs  may have a ro le  in  in s e c t- or 
d isease-resistance c h a ra c te r is t ic s . The pre­
sence o f polyphenolic compounds (lo o se ly  
termed tann ins) and th e ir  ro le  in  the u t i l iz a ­
t io n  o f  n u tr ie n ts  has been rece iv ing  some 
a tte n tio n . Analysis o f  fou r pigeonpea c u l t i ­
vars w ith  d if fe re n t  seed coat colors showed 
th a t the seed coat contained the h ighest pro­
portion  o f  polyphenols and red seed appears 
to have a h igher concentration o f  polyphenols 
than white seed.
Attempts are being made to  f in d  out the 
fa c to rs  th a t  in fluence  the cooking time o f
38
pigeonpea. I t  is  recognized th a t a su ita b le  
objective method is  needed to  te s t the cooking
time o f  pigeonpea. Analysis o f 25 pigeonpea
dhal samples showed a va ria tio n  in  the cook­
ing time from 24 to  68 minutes. A few o f the
physicochemical ch a ra c te ris tic s  have been 
observed to  be re la ted  to  the cooking time.
A survey o f the important pigeonpea-producing 
states o f Ind ia  revealed th a t ,  in  add ition  to 
the cooking tim e, ta s te  and smell, cha rac te ri­
s tics  were considered im portant by consumers 
(Singh and Jambunathan 1981).
The b iosynthesis o f various important con­
s titu e n ts  o f  pigeonpea was studied during 
seed maturation. Rapid starch accumulation 
was observed between 14 and 18 days a fte r  
flow ering, w h ile  methionine and cystine con­
tents decreased during g ra in  m aturation. 
E lectrophore tic  stud ies revealed th a t the 
s a lt-s o lu b le  storage p ro te in s , g lo b u lin s , are 
formed a fte r  14 days o f  flow ering  and do not 
change much during la te r  stages o f  maturation.
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Equipment
A Pigeonpea Experimental Plot Cutter
Research a t the U n ive rs ity  o f  Queensland on 
pigeonpea has been d irected  towards the deve­
lopment and improvement o f  early-m aturing 
cu ltiva rs  su ita b le  fo r  mechanical harvesting 
(W allis e t a l . 1981).
In pigeonpea most pods occur near the top 
o f the canopy and, when mature, thresh 
eas ily . However, the p lan t is  a perennial 
and a considerable amount o f  green m ateria l 
|s  present at pod m a tu rity  and must pass 
through the thresher. Fu rthe r, p lan t hab it
and ratooning c h a ra c te ris tic s  d i f f e r  between 
c u lt iv a rs  and are in fluenced by management, 
and th is  necessitates a machine w ith  adjusta­
b le  he igh t o f  cut.
Commercial s e lf-p ro p e lle d  headers handle 
the crop e f f ic ie n t ly ,  and small machines have 
been used to  harvest la rge experimental p lo ts . 
However, they are unsu itable  fo r  small p lo ts , 
o ften do not allow s u ff ic ie n t  f l e x ib i l i t y  o f 
c u tte r-b a r h e igh t, and are d i f f i c u l t  to clean 
out between p lo ts . For small p lo ts ,  hand 
1 c u ttin g  w ith an e le c tr ic a l hedge-trimmer is  
e f fe c t iv e ,  but slow and la b o r- in te n s ive .
Thus a machine was needed to  cut o f f ,  and 
c o lle c t w ithout lo ss , a l l  the pod-bearing por­
t io n  o f  the canopy and to  do so accurate ly 
and q u ick ly  at the desired height fo r  each 
p lo t (range 20-100 cm). In a d d itio n , the 
machine should be re la t iv e ly  sm a ll, l ig h t ,  
e a s ily  dismountable fo r  tra n s p o rta tio n , and 
s e lf-p ro p e lle d  fo r  ease o f  operation.
A new machine was designed and fab rica te d  
a t the Univers-ity- of.Queensland fo r  th is  
purpose (F ig .9).-
The machine is ,  b a s ic a lly , a rec ip roca ting  
c u tte r-b a r (82 cm wide) mounted in  fro n t o f 
a c o lle c tio n  tra y . I t  stands on three wheels. 
The s in g le  rear wheel tracks the l e f t  f ro n t 
wheel and is  castor-mounted fo r  s tee ring . 
J-he-^hee4-sfia-ci-rK].. is  1.0 m ete^-aad -the wheels 
are 52 cm in  diameter, w ith  5^cm wide t i r e s  
A 3-horse power pe tro l engine w ith '6 to  1 
reduction supplies c u tte r-b a r power and the 
ground d rive  v ia  a chain to  the l e f t  f ro n t  
wheel. A separate V -be lt s lip -c lu tc h  operates 
the c u tte r-b a r and three-speed ground d rive  
(F ig . 10). The e n tire  machine s lid e s  v e rt ic a -
F ig . 9. The U n iv e rs ity  o f  Q ueens land  p igeonpea  p lo t  cu tte r  
at m id-cu tting  he ight. The sweep is  to p reven t lo s s  
o f  m a te ria l at the end  o f  the p lo t.
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